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Abstract
Learning communities (LCs) in a variety of formats are touted as an effective strategy for continu-

ing professional development (CPD) in physical education. This study’s purpose was to provide an

overview of the research on LCs in physical education for professional development between

1990 and 2020. A scoping review undergirded the research process and search parameters

included full-text empirical studies in 12 languages. Ultimately 95 studies were found. A descriptive

analysis revealed teachers as the focus in 75% of the studies; fewer studies focused on initial

teacher education students, teacher educators, and facilitators. The largely qualitative studies

reflected an international database (18 countries; four multinational studies) with South Korea,

the US, and England dominating the literature. Four features spotlight thematic findings: (a) facili-

tation, (b) the process of community development, (c) the focus of the group and (d) the pro-

duct(s) of the group. Learning communities as a CPD approach in physical education appear to

be effective in a variety of ways. Little evidence, however, exists regarding their sustained nature

over time, or how teacher engagement in LCs may result in substantive student learning.

Contributing to the scattered nature of literature to date was the interchangeable use of commu-

nities of practice (CoP) and other forms of LCs. Often communities were not theoretically

aligned, the development process of communities not explained, nor evidence provided as to
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how the community studied contained the qualifying features of a CoP or LCs. Future research,

therefore, should detail the nature of community and fidelity to the theoretical framework.

Keywords
Professional learning communities, communities of practice, teacher communities, continuing

professional development

Introduction
Continuing professional development (CPD) through the cultivation of learning communities (LCs)
holds the ‘promise of transforming teaching and learning for both educators and students in our
schools’ (Lieberman and Miller, 2008: 106). Participants in LCs have reported being more moti-
vated and committed to their professional development and learning (Cordingley et al., 2007;
Hadar and Brody, 2010). Pedagogically, teachers engaged in LCs have improved their teaching
and learning strategies and their ability to recognise students’ learning needs. Further, teachers
have applied learning theories to teaching, used new technologies and implemented educational
policy and subject-specific knowledge (Cordingley et al., 2007; Vescio et al., 2008). In physical
education (PE), LCs have been vastly used as a CPD strategy (Parker and Patton, 2017). Both tea-
chers and teacher educators in LCs have demonstrated changes in attitudes and beliefs (Deglau and
O’Sullivan, 2006), as well as developed a sense of community and shared power during their CPD
(Gonçalves et al., 2020; Patton and Parker, 2017; Tannehill and MacPhail, 2017). Moreover, LCs
have been reinforced as a path to overcome the challenges of traditional CPD by promoting teacher
agency and constant collaboration between teachers, pre-service teachers, and teacher educators
(MacPhail and Lawson, 2020).

While the benefits of LCs are evident, they are not without debate. Prominently, a ‘contrived
collegiality’ is identified as harmful to CPD (Hargreaves and O’Connor, 2018: 21), occurring
when teachers are forced to participate in top-down LCs with limited decision-making, spontaneity,
and prioritisation of teachers’ learning and development (Kennedy, 2014). It is also argued, albeit
less frequently, that these contrived communities, when imposed on teachers, have the potential to
‘function as a means to silence dissatisfaction through the hegemonic appeal to “community” and
its normalising function as arbiter of ideological control’ (Watson, 2014: 27). Despite the tensions
and challenges associated with cultivating and participating in LCs, they can initiate change in insti-
tutions by the conscious confrontation of competing values (Watson, 2014) and contribute to micro-
change in schools (Gonçalves et al., 2020).

Within education literature, LCs are referred to using a variety of terms including professional
LCs (PLCs), communities of learners, school communities, teacher communities, and communities
of practice (CoP). Community has become an overused term (Patton et al., 2005) and PLC as an
all-encompassing term has lost much of its original meaning (Armour et al., 2017; Watson,
2014). Acknowledging that PLC and CoP are the main theoretical constructions adopted to
define LCs (Blankenship and Ruona, 2007; Vangrieken et al., 2017), the definitions and character-
istics of each are pivotal.

PLCs are based on a learning organisation theory, dominant in business and applied to the edu-
cation field. Five main features are identified as essential to constitute a PLC: (a) a supportive group
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with a shared leadership; where (b) people share values, vision and goals; (c) there is collective
learning and application; (d) shared individual practice; and (e) both physical and human supportive
conditions (Vangrieken et al., 2017). Two additional points constitute the foundation of the PLC
concept. First, there is the assumption that knowledge is situated in daily experiences. Second, tea-
chers must reflect critically about such knowledge to enhance teachers’ and students’ learning
(Vescio et al., 2008).

Alternatively, supported by situated learning theory, a CoP is a group of people interested in
learning and developing their practice. It requires people mutually engaged around a joint enter-
prise, sharing the repertoire of their practice (Wenger, 1998). According to situated learning
theory, learning interpretation centres on social practice and defends sociocultural transformation
through daily relations between people who share the same practice (Lave and Wenger, 1991).
Thus, learners are members of communities who share the same practice, the understanding of
this practice, and develop a shared repertoire of resources (Lave and Wenger, 1991; Wenger, 1998).

Given the scholarly attention afforded to LCs to promote CPD in PE, it is timely to take stock of
and reflect on recent developments in this field of research. No review of the current state of knowl-
edge in this field has been produced, and very few studies have engaged with non-English language
publications on the topic. Therefore, the purpose of this paper is to provide an overview of the
research on PE LCs for professional development between 1990 and 2020. The intent is to chart
the key concepts of this research and the main sources and types of evidence available to
provide a useful context for the conduct of future scholarship.

Methodology
A scoping review undergirded the research process. Scoping reviews are useful when a research
area is complex (Mays et al., 2001) as they allow researchers to map the extent, range and
nature of literature in an area, summarise and disseminate research findings, and identify gaps in
knowledge (Arksey and O’Malley, 2005). Scoping reviews provide comprehensive coverage
addressing the breadth of the existing literature; neither the quality of the research nor the effect-
iveness of interventions/programmes is considered. Instead, scoping reviews create an analytic
framework or thematic analysis to report the narrative findings of their review presenting insights
at a macro, rather than a micro, level (Arksey and O’Malley, 2005). Arksey and O’Malley (2005)
suggest five steps in a scoping review: (a) identifying the research question, (b) identifying relevant
studies, (c) study selection, (d) charting the data, and (e) collating, summarising and reporting the
results. How we addressed each step is presented in the following sections.

Identifying the research question
The use of LCs within PE is prevalent in the literature, but not extensively reviewed. Thus, the
research question for this review was, ‘What is empirically known from the existing literature
about LCs for professional development in PE?’

Identifying relevant studies
Given we desired to understand the extent of the literature in the most comprehensive manner pos-
sible, our search parameters included full-text empirical studies in 12 languages between 1990 and
2020 available online. The contested and inconsistent use of the terms referring to LCs prompted us
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to utilise the database search terms of: ‘physical education’ + ‘learning communities’ OR ‘profes-
sional learning communities’ OR ‘communities of practice’ OR ‘teacher communities’ OR ‘profes-
sional communities.’ Databases included Academic Search Elite, Educational Resources
Information Center (ERIC), SPORTDiscus, Dissertation abstracts and Web of Science as well as
the Google Scholar search engine. The search process included three phases: (a) search of electronic
databases, (b) manual search of key journals, and (c) finally a search of the reference lists of all
papers deemed to satisfy the inclusion criteria from the previous two steps. The search of electronic
databases yielded 358 potential articles. The reference list search produced 10 additional articles
and a manual search of the most popular journals identified nine articles.

Preliminary information for each of the identified studies was entered in an Excel table that
included descriptive data: authors, title, journal of publication, publication year, country in
which the study was conducted, purpose, participants, methodology, data sources, and theory
used. In addition, notes were made regarding key findings. Afterwards, the table was reviewed
by one author for duplications, which were subsequently removed. This resulted in 249 articles
remaining for potential inclusion. The Excel table and full-text copies of (potentially) relevant
studies were saved in a Google Drive folder shared with all authors.

Study selection
After all entries were included in the table, each author was assigned a group of articles to review
using the inclusion and exclusion criteria. Inclusion and exclusion criteria were adopted after mul-
tiple conversations between all authors, such as to include: articles about teachers or teacher edu-
cators and their professional development; empirical full-text papers; theses – which were not also
published as papers; papers published in all years, and in selected languages (English, Portuguese,
Korean, Spanish, Dutch, Norwegian, Swedish, Danish, French, Slovenian, Turkish, and Greek).
Articles meeting all criteria were coded in green; those that did not meet the criteria were coded
in red; and those that were undecided in yellow. All articles coded as undecided were discussed
and resolved by the entire group. This multi-language literature review process was enabled by
the linguistic diversity of the research team. The authors included English, Portuguese, and
Korean native speakers. Research assistance was received from colleagues whose native languages
are Spanish, Dutch, Norwegian, Swedish, Danish, French, Slovenian, Turkish, and Greek. In total,
95 articles remained for analysis. The duration of the study selection process allowed us to expand
the review period by an additional nine months (to September 2020). See Figure 1 for a detailed
analysis of the screening process.

What constituted a specific type of LC was a topic of great deliberation given the contextually
varied descriptions in the articles. While we agreed not to overrule the author(s)’ terminology used
for a community, the mottled use of terms did raise considerable issues discussed later in this paper.

Charting the data
Once the table was reduced to 95 articles, authors were assigned a final group of articles to record
more in-depth details in an Excel table. Articles were assigned a numeric code (1–95). These studies
are available in the supplemental materials available online and referenced in text using numeric
style.
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Collating, summarising and reporting the results
Due to the number of articles in the review, first, a descriptive analysis is provided followed by
a thematic analysis of the narrative findings (Ellmer et al., 2020; McEvoy et al., 2015). A fre-
quency analysis is used to present the descriptive results of the nature and extent of the articles

Figure 1. The review process.
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reviewed while a thematic analysis is used to analyse the content. Following guidelines for the-
matic content analysis (Silverman, 2014), all authors read the articles independently and devel-
oped what they thought were key findings or themes. These were then discussed with the group,
revised, and consolidated.

Descriptive findings
The articles in this scoping review represent an international database of work published in 35 jour-
nals and 13 doctoral theses from 18 countries; four studies presented data from a multinational per-
spective. Studies from South Korea, England, Ireland, and the US dominated the literature (see
Table 1). Our descriptive analysis of the papers is depicted in three subcategories: (a) who was
investigated; where and when the study took place, (b) how communities were studied, and (c)
what theoretical framework guided the investigation.

Who was investigated: where and when?
While we intended to review the literature regarding LCs over a period from January 1990 until
October 2020 (inclusive), when we accessed the literature the first articles on LCs appeared in
2005 (94, 95). In the five years after, 12 other studies regarding LCs were published. The next
five-year intervals reflected an exponential increase in the topic; between 2010 and 2014 there
were 24 publications and 57 between 2015 and 2020.

PE teachers in LCs were the focus in 75% (N= 71) of the studies. Of these, 18 studied teachers at
the elementary or primary level (including both specialist and generalist teachers), 36 focused on
secondary PE teachers, 11 concentrated on teachers from mixed grade levels, and six were
unknown. In four studies, administrators (e.g. principals and superintendents) were also identified
as participants (34, 68, 69, 81). Most of these studies were conducted in South Korea (N= 22), fol-
lowed by the US (N= 12), and England and Ireland (N= 6 each). The remaining studies were scat-
tered across 14 countries; only four studies (3, 15, 66, 68) examined international contingents of
teachers or teacher educators in LCs. Going beyond simply looking at teachers in LCs, nine
studies examined the students of the teacher(s) engaged in LCs (e.g. 39, 41, 43, 44, 64). The
role of facilitators surfaced in 16 studies and was most often reported as an aspect of the results
(e.g. 17, 55). The facilitators of LCs, however, were the specific topic of four papers. These
studies addressed facilitation practices in Brazil (6, 7), Turkey (40), and one paper focused on
an international cadre of facilitators (66).

While teacher educators were participants in multiple studies, their engagement within LCs was
the focus of six studies (9, 20, 28, 33, 38, 50) spread across four countries including Brazil, Ireland,
the US and Spain; only one study examined teacher educators from an international perspective
(38). Finally, 16 studies across nine countries investigated the use of LCs to enhance the profes-
sional growth of initial teacher education students (e.g. 46, 65, 83, 85).

How were LCs studied?
From a methodological perspective, 94% of the studies employed a qualitative approach using a
variety of data sources. The vast majority of the studies collected data either by individual or
focus group interviews (N= 85). These interviews were supplemented by open-ended question-
naires for 14 studies (e.g. 23, 25), while document analysis augmented other forms of data in 29
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Table 1. Countries, languages and journals of included articles.

Years

Overall

(2005–

2020) 2005–2009 2010–2014 2015–2020*

Articles 95 14 24 57

Countries

where the

studies took

place

17 6

United States (5)

Australia (2)

Canada (2)

England (2)

France (1)

Scotland (1)

Slovenia (1)

10

South Korea (6)

Ireland (4)

United States (3)

Australia (2)

England (2)

Brazil (1)

Denmark (1)

France (1)

Greece (1)

Multiple countries (1)

Scotland (1)

Turkey (1)

12

South Korea (16)

Ireland (6)

United States (6)

England (5)

Brazil (4)

Spain (4)

Multiple countries (3)

Turkey (3)

Canada (2)

Portugal (2)

Scotland (2)

Sweden (2)

Greenland (1)

New Zealand (1)

Languages 8 1

English (14)

4

English (16)

Korean (6)

French (1)

Portuguese (1)

7

English (37)

Korean (13)

Portuguese (2)

Spanish (2)

Danish (1)

Swedish (1)

Turkish (1)

Journals 35 7

Thesis (5)

Journal of Teaching in

Physical Education

(3)

European Acta

Universitatis

Palackianae

Olomucensis (1)

Journal of

Technology and

Teacher Education

(1)

Physical Education

Review (1)

Physical Education

and Sport Pedagogy

(1)

13

European Physical

Education Review (3)

Journal of Teaching in

Physical Education (3)

Korean Journal of Sport

Pedagogy (3)

Sport, Education and

Society (3)

Thesis (3)

British Journal of

Sociology of Education

(1)

Educational Review (1)

Irish Educational Studies

(1)

Journal of Adventure

22

Korean Journal of Sport

Pedagogy (8)

Physical Education and

Sport Pedagogy (7)

Journal of Teaching in

Physical Education (6)

Thesis (5)

European Physical

Education Review (4)

Sport, Education and

Society (4)

Curriculum Studies in

Health and Physical

Education (2)

International Journal of

Mentoring and Coaching in

Education (2)

(continued)
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studies (e.g. 13, 29). The analysis of tweets served as data in nine papers (e.g. 5, 15). Diaries, jour-
nals, and written reflections were used in 23 studies (e.g. 41, 69). A total of 28 studies included
observations and field notes of LCs in action as data sources (e.g. 38, 67). Other qualitative data
included stimulated recall (23), self-study (16), and video of lessons (31). The two quantitative
studies (30, 86) used questionnaires as the primary data source. Six studies employed a mixed

Table 1. Continued.

Years

Overall

(2005–

2020) 2005–2009 2010–2014 2015–2020*

Physical Educator (1)

Sport, Education and

Society (1)

Education and Outdoor

Learning (1)

Korean Journal of Sport

Science (1)

Korean Society for the

Study of Physical

Education (1)

Physical Education and

Sport Pedagogy (1)

Revue phénEPS-PHEnex

Journal (1)

The Korean Journal of

Physical Education (1)

Journal of Research in

Curriculum and Instruction

(2)

Professional Development

in Education (2)

Teacher Development (2)

Asia-Pacific Education

Researcher (1)

Book chapter (1)

Estudios Pedagógicos (1)

Forum for Idræt (1)

Journal of Educational

Studies (1)

Journal of Holistic

Convergence Education (1)

Opción (1)

Korean Journal of Physical

Education (1)

Revista Internacional de

Formação de Professores

(1)

Sociologia, Revista da

Faculdade de Letras da

Universidade do Porto (1)

Sportis (1)

Teaching and Teacher

Education (1)

The Journal of

Learner-Centered

Curriculum and Instruction

(1)

The Journal of Open,

Distance and E-learning (1)

*The duration of the study selection process allowed us to expand the review period by an additional nine months

(to September 2020); this column reflects the additional time.
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methodology using a combination of surveys or questionnaires followed by interviews (e.g. 21, 57,
90) and teacher knowledge tests (64; 93). Regardless of the research paradigm employed, 80% (N=
76) of the studies used two or more data sources to support their claims with 45% (N= 34) of those
using four or more data sources.

What framed the investigation?
Situated learning theories or CoP framed most studies (N= 47). An array of other theories, such as
complexity theory, cognitive development, and Freire’s critical pedagogy framed individual or
small clusters of studies. Only a handful of studies (N= 4) identified no theoretical perspective
to explain the community development or practice.

While situated learning or CoP was the most common framework used, the type of community
was inconsistently defined and the heterogeneous use of the terms CoP, PLC, and LC was problem-
atic. The most common terms were CoP (N= 50), PLC (N= 13), LC (N= 7), and virtual CoP or
e-LC (N= 8). As many as 15 studies did not mention the type of community and 11 studies utilised
other names to define the type of community such as collegial learning, dysfunctional CoP, emer-
ging CoP, knowledge community and living-LC. Five studies used multiple terms to define their
communities highlighting the lack of a clear definition of the groups. In this paper, unless
authors have theoretically identified a group as a CoP we generically refer to these groups as LCs.

Many studies did not explain how the community studied contained the qualifying features of a
CoP or a PLC. In addition, disconnections between the type of community and the theoretical
framework utilised in the study were found. Although most of the studies defined their communities
as CoP, only 21 studies presented a theoretical foundation in line with CoP concepts (e.g. Lave and
Wenger, 1991).

Thematic summary
Four themes are used to provide an overview of the research on LCs in PE from 1990 to 2020: (a)
facilitation, (b) the process of community development, (c) the focus of the group, and (d) pro-
duct(s) of the group.

Facilitation
Facilitation can be described as the actions of the leader of an LC, whether formal or informal, in
engaging participants in creating, discovering, and applying learning insights. Studies focused on
facilitation examined: (a) the process of facilitation, (b) the context of facilitation, and (c) facilitator
learning.

Process of facilitation. Facilitation processes included both the development of an environment
promoting teacher engagement and the pedagogies of facilitation directly supporting teacher
growth and development. Various aspects related to the creation of the environment were the
topic of numerous papers. The importance of facilitating with care, providing both content and
process support was highlighted by some (e.g. 81, 92). Others (e.g. 27, 55) delved into the envir-
onment, spotlighting the importance of specific strategies such as ‘greet and talk’, ‘share and tell’
and ‘observe and discuss’ to promote open dialogue within the LCs in support of developing trust-
ing and supportive relationships between members. Strategies to reinforce the LC as a democratic
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space were also explored (7). Still others acknowledged the importance of helping teachers with
practical daily tasks such as cleaning and organising sport equipment (6, 66, 67).

Strategies supporting teacher growth and development were also explored. For instance, peda-
gogical strategies used to aid teachers in implementing new curricular ideas were examined, con-
cluding that prompting teachers to do, try, and share provided a needed scaffold in teachers’ ability
to implement new ideas (66). Similarly, using social media as a form of communication with tea-
chers to reinforce the implementation of new practices was probed [62]. While authors repeatedly
reported that the facilitator was an essential catalyst for change and teacher learning (e.g. 6, 34, 55),
at times the presence of a facilitator hindered learning (67). In these instances, the facilitator was too
technical and did not promote the desired learning (7) or exerted either actual or perceived power
over the group (2).

Context of facilitation. A second facilitation aspect addressed the varying contexts in which the
LC existed. While some (66) suggested little variation between the North American and European
context regarding facilitation, others (6) advocated that in global south countries, immersed in pre-
carious contexts, the facilitation strategies might be different. In these circumstances, rather than
focusing on teachers’ learning about pedagogical knowledge, facilitators needed to struggle with
teachers to change their realities and attend to basic structural needs. Likewise, it was found that
in a culture where the role of the facilitator was traditionally more hierarchical (and wielded
more power) there was a negative influence on teachers’ learning (2). In similar situations, it
was reported that the facilitator’s role was difficult, with the person in this position struggling to
find the balance between pushing the teachers or pre-service teachers and providing space to
grow autonomously (6, 7, 67). The context of facilitating through social media also brought with
it critical issues of power and control which limited voices (15). In addition, with social media
groups, facilitation is needed to provide access to a ‘knowledge’ source whether that be an
instructor (88) or ‘boundary spanner’who engaged both online and in-person to meet the diversified
needs of the group and sustain the community (55). When examining three types of LCs (top-down,
funded as a result of application, and voluntary member-based), although authors did not detail the
strategies used in each type of community, it was implied that the facilitator’s roles might be dif-
ferent depending on the LC format. This was especially true when the LC was directly connected
with administration (80).

Facilitator learning. The studies investigating facilitators’ learning or how they changed over
time represented a small portion within facilitation literature. A teacher learning to be a facilitator
through the concrete experience of facilitating an LC, reflecting on the process individually and by
discussing and planning with a skilled facilitator was studied in Turkey (40). In varying Brazilian
settings (6, 7), facilitators’ learning to become democratic facilitators who created spaces for micro-
changes was examined. Others (40, 67) explored facilitators’ development of pedagogical skills.
Similarly, the notion of instructional coaches, playing the role of a facilitator of teachers’ profes-
sional learning, albeit a learned skill, was examined (21).

Process of community development
A total of 28 studies examined, to some extent, the process of LC development, including details of
(a) their formation from a participant perspective, (b) active engagement in day-to-day operations,
and (c) the development of a sense of community and commitment. Of these studies, a handful
described the development of an LC from its inception to a functional group. For example, the
shift from blind participation without a shared purpose to an official LC with administrative
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support to a collaborative LC was reported (80), while others described changes from an official LC
to a collaborative LC and ultimately a reflective LC (75). Still others reported changes from a com-
mittee to a community (81) or from a collection of teachers to an established group, to an authentic
CoP (70). Social media sites as a platform for professional development were increasingly the focus
of recent studies (e.g. 5, 16, 55, 62), one of which (15) investigated the extent to which engagement
in a social media group resulted in developing a CoP. While a good deal is known about launching
and sustaining LCs, to date, no studies have reported about their dispersal when their purpose is
fulfilled.

Formation from a participant perspective. Nine studies reported the developing process of an
LC in relation to participants’ experiences. Although most studies reported smooth and positive
learning experiences (37, 42, 43, 61), other studies highlighted the development process as challen-
ging, complex, and non-linear (63, 71, 78, 83). Challenges reported included teachers’ initial sub-
missive experience due to the hierarchical nature of group dynamic (83), school teachers’ lack of
time and cynicism about change (63), and the side effects of scaling up a small group LC to a
national level (71). Particularly, the importance of a de-centralised approach, considering local
needs and linking diverse stakeholders when scaling up LCs was highlighted (71).

Active engagement in day-to-day operations. Research regarding the process of community
development further examined factors enabling participants’ active engagement and the day-to-day
operation of the community (N= 11). Despite the cultural differences across countries, there were
common enabling factors such as catalyst to initiate (81), district or university level of support (61,
63, 79, 81), personal and professional relationships (38, 61, 74, 79, 81), ownership and empower-
ment (14, 61, 81), and common focus and vision (38, 81). Among these, developing a sense of own-
ership through empowerment was critical to ensuring the sustainability of LCs. Activities with the
potential to promote empowerment included disseminating and showcasing LC learning outcomes
through conference and social media presentations and becoming a subject leader within one’s own
school (14, 61, 71, 74, 81, 92).

Development of a sense of community and commitment. The majority of ‘process oriented’
studies (N= 24) focused on developing a sense of community, collaborative learning and
problem-solving and demonstrating a commitment to share their experience with other teachers
(e.g. 27, 35, 52, 71, 80, 92) and teacher educators (9, 38). Several examples illuminate strategies
to advance collaboration including: using a framework for common language (52), action research
and sharing (8), teacher reflection (43), mentoring (95), identifying a common focus, creating safe,
but challenging spaces, and shared commitment (38, 81, 92). Collectively, these studies indicated
that successful LCs provide a structured framework to share a common focus and engaged in
reflective discussion to generate knowledge.

Further examining teachers’ active engagement in LCs, studies investigated patterns of inter-
action (17) and engagement (15, 24), the value of informal learning (14, 61, 89), the pedagogy
of facilitation (66), the influence of school subject culture in a subject-based community (82,
94), and characteristics of virtual communities (28, 86). While occurring in varying ways, one of
the common mechanisms for sustaining active engagement was the multifarious recognition of
the importance of the social nature of learning and establishment of professional relationships
with individuals and community to support growth and development within LCs (15, 17).

Studies also addressed barriers negatively impacting LC formation, specifically the interplay
between the type of community (e.g. virtual and subject-based) and social interaction and group
processing between members. For example, in a Twitter-based community or virtual community,
the communication among a high number of participants was reported as disconnected or
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fragmented (15, 28), hijacked by a few people while some participants played the role of a lurker
(15, 28), thus hindering the professional learning of participants. Similarly, the power relationship
existing in a subject-based community made initial teachers fit in and adopt experienced teachers’
beliefs rather than challenge them (94).

Focus of LCs
The purpose or intent of LCs was addressed in 83 studies and grouped into the following categories:
(a) curriculum development, (b) the learning of models-based practice, and (c) a generic CPD
framework for overall professional learning and development.

Curriculum development. A total of 10 studies examined LCs as a mechanism for supporting
teachers’ curriculum development and implementation. Studies conducted in South Korea and
the UK have adopted LCs as a mechanism to interpret the national curriculum and develop school-
level PE curriculum. In this process, LCs helped teachers re-examine ‘what’ and ‘how’ to teach by
asking questions on ‘whys’ through reflection and collaborative sharing (37, 47, 51). When teachers
shared vision and purpose, set problems related to curriculum implementation, and co-created
knowledge and resources within an LC, they transformed the ideology and theory of curriculum
into practice within their own school setting. Likewise, when the development and dissemination
of the district-wide elementary school curriculum in the US was examined as a social practice com-
bining learning from experts with learning from each other through the establishment of personal
and professional relationships, teachers were empowered to take new leadership roles and demon-
strated ownership of the work (81).

Only a few studies, however, addressed initiatives that lacked capacity-building and the potential
to empower teachers involved. In one case, challenges arose in supporting teachers to enact a
designed curriculum through a cascade LC model [63]. Within the programme, it was found that
a lack of time and negative perceptions of the curricular changes on behalf of the curriculum
leader and school teachers interfered with peer-coaching.

Models-based practice. The understanding of how an LC facilitated the enactment of specific
instructional models or approaches was the focus of 19 studies. For example, health-related
fitness education (64), sport education (9) cooperative learning (55, 62), teaching personal and
social responsibility (26), teaching games for understanding (48), an activist approach (7) and
outdoor education (67) were all studied. Findings indicated that to enhance the quality of model
enactment, the LC provided structured support such as external expert assistance (55, 67), resources
(25, 26, 67), continuous online/digital-based support (1, 25, 62), and content knowledge and peda-
gogical content knowledge development support (1, 26, 67, 64). In this process, LCs not only pro-
vided information on model-specific knowledge, but also guided teachers’ change in perspective to
internalise educational orientation of specific models by posing critical questions, creating safe
space (7, 9), enhancing adaptive expertise to adjust the model to meet the needs of students and
contexts (1, 26), and creating strong bonds among members (2).

Generic CPD framework. A total of 54 studies reported the use of LCs as a generic CPD frame-
work for professional development, broadly focused on teacher learning and development. The
construct of an LC was used to address a myriad of topics directly related to classroom instruction
and assessment. Sometimes, the LCs were used to help teachers plan and prepare lessons together
(e.g. 10, 38, 89), resulting in different types of knowledge than the knowledge generated by indi-
viduals. Similarly, assessment practices through an LC (95) and the use of an LC on teachers’ cap-
acity to teach and evaluate critical thinking and evaluation (52) were examined. When LCs served
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as a CPD framework for teacher educators, either formal or informal, the focus was on reducing
isolation (38), teacher educator learning (28, 33, 50), and building research capacities (38, 50).

Alternatively, LCs also focused on aspects indirectly associated with teacher learning. For
example, teacher induction was the focus of a group of studies (8, 13, 94). Relatedly, teacher
empowerment with a cadre of Brazilian teachers was addressed (6). The supervision of field experi-
ence students and student teachers guided the work of others (e.g. 45, 49). A handful of studies
described the concept of teacher as researcher (e.g. 31, 32, 74).

We found 13 articles representing five countries that dealt with technology in some format. One
study addressed the professional development of teachers learning to use technology [88]. Others
investigated the use of technology for professional learning and the exchange of information (4, 28,
30). More recently, one teacher’s engagement in an online professional LC and her perceptions of
its impact on her own feelings of isolation were explored (5).

Product(s) of the group
The outcomes or products of LC participation can be grouped into four broad categories: (a) teacher
learning, (b) teachers’ affective characteristics, (c) culture of trust, respect and support, and (d)
student learning outcomes.

Teacher learning. Most often, connections between participation in LCs and teacher learning
practices were highlighted. These include increased knowledge and changes in practice, including
changes to pedagogy and use of indirect teaching behaviours (39), cooperative learning as a peda-
gogical innovation (55), teaching games with a child-centred and understanding approach (48),
improved health-related content knowledge (64), practical knowledge (51), and use of assessment
(95), among others. In each instance, participants felt supported and learned socially while experi-
menting to build their own practice. Similarly, changes in teacher educators’ practice were also
experienced, including improved reflection (50), enhanced teaching and research capacities (33,
38), and enhanced teacher identity (33).

Studies also examined the impact of LCs on pre-service teachers focused broadly on social
aspects around developing teacher identity and power differentials between agents [82]. Herold
and Waring (2018) identified both in-school and university-based LCs as powerful learning oppor-
tunities for teacher candidates to explore school culture, policies, and embedded practices.
Encouragingly, the ongoing everyday dialogue that occurred between mentors and prospective tea-
chers while engaging in an LC was found to directly affect their teaching (19).

Teachers’ affective characteristics. The development of teachers’ affective characteristics was
also a consistent topic. Some (92) reported that teachers engaging as a CoP formed strong identities
as teaching professionals. Similarly, when learning to use a particular curricular approach was
examined, it was reported that the constant ‘what was best for kids’ focus, ‘facilitated the develop-
ment of the teachers’ pedagogical identities, changing positionalities, and negotiating culture,
values, beliefs and professional backgrounds’ (20: 855).

Multiple studies reported a genuine sense of community and an increased sense of work efficacy
led to enhanced motivation, satisfaction and greater collective responsibility for student learning.
Empowerment as an outcome of an LC involving a process where teachers develop the competency
to assume responsibility for their own growth and development while solving ongoing problems as
they emerge was the focus of numerous studies (e.g. 2, 6, 7, 81). Prior issues, however, must be
addressed such as trust, power, and vulnerability (95). Yet when cultivated, empowerment resulted
in teachers developing the confidence and capacity to engage with peers to change classroom
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practice to address issues posed by their challenging work situations (34, 81, 35), improve and
strengthen the field, and refuel their desire to learn.

Culture of trust, respect, and support. Studies exploring the environment necessary to support
LCs indicate that successful LCs are nurtured with mutual trust, respect, and support. Engagement
in a community with trust established over time was reported to help teachers articulate their pri-
orities, clarify their goals, and align practice changes with their priorities (34); thus, these elements
were deemed essential to negotiate challenges that emerged (9). The delicate balance between
support and trust has also been reported; findings indicate that teachers became more receptive
to support when they perceived the identification of practical solutions to problems in their teaching
context, and this in turn built greater trust (95). Finally, when PE teacher education communities
were examined, it was found that engagement in a CoP that provided safe but challenging
spaces and shared commitment, allowed for the process of professional development to occur (38).

Student learning outcomes.While there are indications of a link between LCs and student learn-
ing, empirical evidence about these effects is sparse. For example, there are promising results of a
teacher CoP in South Korea indicating that students identified the new intended learning about char-
acter development at both cognitive and behavioural levels, although there was little evidence of
understanding about or intention to transfer this learning beyond PE (39). Likewise, when
seeking to capture the complexity, tensions and struggles of delivering and experiencing a sport
education season, engagement in a community supported the modification of activities and con-
firmed that learning had taken place, but no formal achievement data were collected (9). Finally,
when examining the impact of teacher engagement in communities of research practice on
student learning it was indicated that the lessons implemented were more effective regarding the
students’ learning outcomes (31). It is worth highlighting that only one study, which examined
teacher health-related fitness knowledge gains because of participation in a CoP, reported signifi-
cant quantitative student improvements in health-related fitness content knowledge (64).

Discussion and conclusion
The results of this review indicate a proliferation of studies reporting on LCs as a CPD format in PE.
Impressively, there have been 95 articles on the topic since 2005, with a marked increase in recent
years. Results confirm the powerful nature of LCs and provide optimism that this line of inquiry is
both extremely valuable and will continue to build momentum as a research focus contributing to
the improvement of PE-CPD. Focusing on the most salient observations of the current literature
base allowed us to identify gaps and provide recommendations for future investigation.

While including several languages raised awareness of and provided insights into relevant
research published worldwide, a greater international representation of research on LCs is
needed. Because of the wide net cast, a much larger breadth of international LCs was identified
than would have occurred if English-only publications were a limiting factor. The vast majority
of the studies were published in English; however, the highest number of studies were from
South Korea (the majority of which were published in non-English journals), followed by the
US, England, and Ireland. Geographic regions underrepresented included Australia, New
Zealand, South America, and Scandinavia. There is a notable absence of research from the
Middle East, Central America, South America outside of Brazil, and Africa. Despite our team’s
ability to identify studies in a variety of languages, we acknowledge that there could be papers
in additional languages that were not captured.
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Secondary PE teachers dominated the literature. Therefore, future studies may further explore
teachers at the elementary or primary level. Interestingly, the elementary teachers studied included
both specialists and generalists. For the generalists, how the competing responsibilities of teaching
multiple subjects impact their interest and successful participation in LCs requires further attention.
While teacher educators were included, their professional learning or engagement within LCs was
the focus of only six studies. This result is not surprising based on reports of teacher educator pro-
fessional development more broadly. Despite general agreement that becoming a teacher educator
is a difficult and challenging process filled with contradictions, tensions, and ambiguity (Hordvik
et al., 2021; Loughran and Hamilton, 2016), teacher educators continue to be viewed as a unique
but often overlooked or devalued professional group (Murray et al., 2009). Teacher educators’
engagement in LCs, including how LCs can embed professional responsibility and commitment
to CPD among teacher educators and pre-service teachers, warrants further investigation.
Further, as Lawson et al. (2020) challenged, how do teacher educators engage in CPD (e.g.
LCs) to keep pace with research and practice breakthroughs? More fundamentally, are they pre-
pared to do so and are they committed to this CPD priority?

A growing concern regards the conflation of CoP and other forms of LCs. This lack of clarity
among researchers as to how these concepts are defined and operationalised resulted in confounded
understandings. While theory was mentioned in the majority of papers, often communities were not
theoretically aligned with the theory or described in terms of theory; the development process of
communities was not explained, nor evidence provided as to how the community studied contained
the qualifying features of a CoP or other specialised LC. In other words, the community and the
theory were not connected. This uncertainty contributes to a misunderstanding about LCs
(Vangrieken et al., 2017), and the varied use of the terms CoP and LC is problematic. When dis-
cussing PLCs, Watson (2014) warned that the term has been used as a kind of catch-all phrase that
has lost much of its original meaning. Future research, therefore, should detail the nature of com-
munity and fidelity to the theoretical framework.

There are distinct differences between LCs and CoPs worth mentioning. Importantly, the two con-
cepts have also been conceived in a variety of ways, with LC models drawing from organisational
learning theory (e.g. Senge, 1990) and CoP models informed by situated cognition and social learning
theory (e.g. Wenger, 1998). While it is beyond the scope of this discussion to delve deeply into the
differences, at a fundamental level these differences include variations in membership, leadership
and knowledge sharing (Blankenship and Ruona, 2007). Broadly, there tend to be distinctions regard-
ing voluntary membership, bottom-up structure, and knowledge creation concepts of CoP in contrast to
the forced membership, top-down structure, and knowledge transmission concepts of LCs
(Blankenship and Ruona, 2007). Collectively, these differences though sometimes subtle, may
account for the inability of researchers in some of the studies examined to define and operationalise
these concepts. By extension, this finding also alludes to challenges experienced by teachers and
schools looking for ways to foster school improvement and change practice. The lack of clarity
among teachers and administrators about the conceptual enactment may impede school efforts to
find ways for teachers to establish relationships, share knowledge, and collaborate (Drago-Severson
and Pinto, 2006). This finding also calls for developing a shared collective technical language
(Lortie, 1975) to deepen our understanding of the nuances between and among various forms of LCs.

While LCs as CPD in PE appear to be effective, little evidence exists regarding their sustained
nature over time, or how teacher engagement results in student learning. Few of the 95 studies
employed a longitudinal design, especially focusing on what happens once the LC has dispersed.
Such longitudinal research provides information about changes over time that are highly relevant to
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understanding experiences and outcomes of LCs. Relatedly, few studies in PE have moved beyond
self-reports of positive impact. While there are indications of a link between LCs and student learn-
ing, compared to the other outcomes, empirical evidence is severely lacking. Most studies focused
on how teachers focus on student learning, but very few studies have sought to systematically link
LCs with specific student learning outcomes (e.g. Hunuk et al., 2013). This may be, in part, a result
of LCs as a PE-CPD strategy often being planned and conducted based on new teaching practices or
other ideas rather than impact on student learning. Discussions about the specific goals of LCs, what
evidence best reflects the achievement of those goals and how that evidence can be gathered in
meaningful and defensible ways must become the starting point for the planning and research of
future LC initiatives.

Qualitative methodologies constituted the bulk of existing research. There is clear space to com-
plement qualitative only investigations with robust mixed methods designs bringing together
meaning and measurement by integrating qualitative and quantitative approaches. An additional
recommendation is to further interrogate the emergent interest in alternative data sources such as
those which are customarily part of participatory action research (e.g. visual and/or creative meth-
odologies) and innovative self-study research designs.

Two understudied areas identified by this review are the closely related concepts of power and
facilitation. First, positive interaction, a safe learning environment, and shared commitment play a
critical role in either supporting or impeding professional learning within LCs. Disappointingly,
some contemporary PE-CPD often falls short of changing teaching practices and reduces teachers
to the status of technicians who deliver the thoughts of others (Armour et al., 2017). Therefore, a
careful examination of power relations and group processing within LCs is essential to helping tea-
chers at all career stages reflect critically, pose questions, and learn collaboratively. Power relations
between LC members were mentioned in several reviewed studies but few have directly addressed
it as the focus of their investigation. Particularly lacking are studies that explore the impact of actual
or perceived power differentials on the development and maintenance of LCs. Additionally, as a
profession, we know little about LCs that fail, because of issues related to unequal power, or for
other reasons. As Watson (2014) notes, LCs place a great emphasis on mutual trust while conflict
seems never to be cited as a key characteristic of effective LCs. Specifically, how conflict may intro-
duce diversity which enhances organisational learning, and when such conflict undermines social
ties and fuels distrust, should be further explored. Related, the investigation of the impact of the
facilitation process is scarce. Effective facilitation, while regarded as highly important to the
overall health and efficient functioning of LCs, is an understudied area. Facilitator identity, how
they learn to facilitate LCs by successfully navigating issues of power and how they change
throughout the process of facilitation is a gap in the literature.

Results of this review indicate robust evidence in support of PE LCs for professional develop-
ment and showcase a growing international interest in the topic. We hope that this review can be
used to facilitate further discussion among stakeholders committed to quality PE, by illuminating
gaps in our understanding and highlighting research questions worth pursuing. Equally important,
we hope to have provided a starting point for the development of a common vocabulary and deeper
understanding of LCs.

Declaration of conflicting interests

The authors declared no potential conflicts of interest with respect to the research, authorship and/or publica-
tion of this article.

Parker et al. 515



Funding

The authors received no financial support for the research, authorship and/or publication of this article.

ORCID iDs

Melissa Parker https://orcid.org/0000-0002-0257-5516
Carla Luguetti https://orcid.org/0000-0002-9442-1636

Supplemental material

Supplemental material for this article is available online.

References

Armour K, Quennerstedt M, Chambers F, et al. (2017) What is ‘effective’ CPD for contemporary physical edu-
cation teachers? A Deweyan framework. Sport, Education and Society 22(7): 799–811.

Arksey H and O’Malley L (2005) Scoping studies: Towards a methodological framework. International
Journal of Social Research Methodology 8(1): 19–32.

Blankenship SS and Ruona WEA (2007) Professional learning communities and communities of practice: A
comparison of models. In: Nafukho F (eds) AHRD 2007 International Conference Proceedings.
Indianapolis, IN: Academy of Human Resource Development, 888–895.

Cordingley P, Bell M, Isham C, et al. (2007) What do specialists do in CPD programmes for which there is
evidence of positive outcomes for pupils and teachers? Research Evidence in Education Library.
London, EPPI-Centre. Available at: http://eppi.ioe.ac.uk/reel/ (accessed 12 April 2019).

Deglau D and O’Sullivan M (2006) Chapter 3: The effects of a long-term professional development program
on the beliefs and practices of experienced teachers. Journal of Teaching in Physical Education 25(4): 379–
396.

Drago-Severson E and Pinto KC (2006) School leadership for reducing teacher isolation: Drawing from the
well of human resources. International Journal of Leadership in Education 9(2): 129–155.

Ellmer E, Rynne S and Enright E (2020) Learning in action sports: A scoping review. European Physical
Education Review 26(1): 263–283.

Gonçalves LL, Parker M, Luguetti C, et al. (2020) The facilitator’s role in supporting physical education tea-
chers’ empowerment in a professional learning community. Sport, Education and Society: 1–14.
Ahead-of-Print. DOI: 10.1080/13573322.2020.1825371.

Hadar L and Brody D (2010) From isolation to symphonic harmony: Building a community of learners among
teacher educators. Teaching and Teacher Education 26(8): 1641–1651.

Hargreaves A and O’Connor MT (2018) Solidarity with solidity: The case for collaborative professionalism.
Phi Delta Kappan 100(1): 20–24.

Herold F andWaring M (2018) An investigation of pre-service teachers’ learning in physical education teacher
education: Schools and university in partnership. Sport, Education and Society 23(1): 95–107.

Hordvik M, Fletcher T, Haugen AL, et al. (2021) Using collaborative self-study and rhizomatics to explore the
ongoing nature of becoming teacher educators. Teaching and Teacher Education 101: 1–11.

Hunuk D, Ince ML and Tannehill D (2013) Developing teachers’ health-related fitness knowledge through a
community of practice: Impact on student learning. European Physical Education Review 19(1): 3–20.

Kennedy A (2014) Understanding continuing professional development: The need for theory to impact on
policy and practice. Professional Development in Education 40(5): 688–697.

Lave J and Wenger E (1991) Situated Learning: Legitimate Peripheral Participation. United Kingdom:
Cambridge University Press.

Lawson H, Kirk D and MacPhail A (2020) The professional development challenge: Achieving desirable out-
comes for students, teachers and teacher educators. In: MacPhail A and Lawson H (eds) School Physical

516 European Physical Education Review 28(2)

https://orcid.org/0000-0002-0257-5516
https://orcid.org/0000-0002-0257-5516
https://orcid.org/0000-0002-9442-1636
https://orcid.org/0000-0002-9442-1636
http://eppi.ioe.ac.uk/reel/
http://eppi.ioe.ac.uk/reel/
https://doi.org/10.1080/13573322.2020.1825371


Education and Teacher Education: Collaborative Redesign for the Twenty-First Century. New York, NY/
London, UK: Routledge, 141–152.

Lieberman A and Miller L (2008) Reflecting on the themes of context, commitment, capacity, content, and
challenge. In: Lieberman A and Miller L (eds) Teachers in Professional Communities. New York:
Teachers College Press, 97–106.

Loughran J and Hamilton ML (2016) Developing an understanding of teacher education. In: Loughran J and
Hamilton M (eds) International Handbook of Teacher Education. Singapore: Springer, 3–22.

Lortie D (1975) Schoolteacher: A Sociological Study. Chicago: University of Chicago Press.
MacPhail A and Lawson HA (2020) School Physical Education and Teacher Education: Collaborative

Redesign for the Twenty-First Century. New York, NY/London, UK: Routledge.
Mays N, Roberts E and Popay J (2001) Synthesizing research evidence. In: Fulop N, Allen P, Clarke A and

Black N (eds) Studying the Organisation and Delivery of Health Services: Research Methods. London:
Routledge, 188–219.

McEvoy E, MacPhail A and Heikinaro-Johansson P (2015) Physical education teacher educators: A 25-year
scoping review of literature. Teaching and Teacher Education 51: 162–181.

Murray J, Swennen A and Shagrir L (2009) Understanding teacher educators’ work and identities. In:
Swennen A and van der Klink M (eds) Becoming A Teacher Educator: Theory and Practice for
Teacher Educators. Dordrecht: Springer, 29–43.

Parker M and Patton K (2017) What research tells us about effective continuing professional development for
physical education teachers. In: Ennis C (eds) Routledge Handbook of Physical Education Pedagogies.
London: Routledge, 447–460.

Patton K and Parker M (2017) Teacher education communities of practice: More than a culture of collabor-
ation. Teaching and Teacher Education 67(1): 351–360.

Patton K, Griffin LL, Sheehy D, et al. (2005) Chapter 2: Navigating the mentoring process in a research-based
teacher development project: A situated learning perspective. Journal of Teaching in Physical Education
24(4): 302–325.

Senge PM (1990) The Fifth Discipline: The Art and Practice of the Learning Organization. New York:
Currency/Doubleday.

Silverman D (2014) Interpreting Qualitative Data. Methods for Analyzing Talk, Text and Interaction. London:
SAGE Publications.

Tannehill D and MacPhail A (2017) Teacher empowerment through engagement in a learning community in
Ireland: Working across disadvantaged schools. Professional Development in Education 43(3): 334–352.

Vangrieken K, Meredith C, Packer T, et al. (2017) Teacher communities as a context for professional devel-
opment: A systematic review. Teaching and Teacher Education 61: 47–59.

Vescio V, Ross D and Adams A (2008) A review of research on the impact of professional learning commu-
nities on teaching practice and student learning. Teaching and Teacher Education 24(1): 80–91.

Watson C (2014) Effective professional learning communities? The possibilities for teachers as agents of
change in schools. British Educational Research Journal 40(1): 18–29.

Wenger EC (1998) Communities of practice: Learning as a social system. Systems Thinker Newsletter, June,
Pegasus Communications.

Author biographies

Missy Parker is an emeritus senior lecturer in the Physical Education and Sport Sciences Department at the
University of Limerick and a professor emeritus at the University of Northern Colorado.

Kevin Patton is a professor in the Department of Kinesiology at California State University, Chico.

Luiza Gonçalves is a lecturer in physical education in the Faculty of Education at the Federal University of
Mato Grosso do Sul, Brazil.

Parker et al. 517



Carla Luguetti is a lecturer in physical education and health and a research fellow in the Institute for Health
and Sport at Victoria University, Australia.

Okseon Lee is a professor at the Department of Physical Education and a researcher at the Institute of Sport
Science at Seoul National University, Seoul, South Korea.

518 European Physical Education Review 28(2)


	 Introduction
	 Methodology
	 Identifying the research question
	 Identifying relevant studies
	 Study selection
	 Charting the data
	 Collating, summarising and reporting the results

	 Descriptive findings
	 Who was investigated: where and when?
	 How were LCs studied?
	 What framed the investigation?

	 Thematic summary
	 Facilitation
	 Process of community development
	 Focus of LCs
	 Product(s) of the group

	 Discussion and conclusion
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


